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5 &ffitt& 

io utm&m 

m<D&-Dz\z> isfcftm&mm «£ yo*«« ?t ji^jS^^oBiit^s 

fTtotiTO^. COcfc 5 C ;ft £ -e lc H * (DifetfcMffiSfcC!):/ n ^E-* 

tx^jixjux ■ irv V(D7 z^-amm^n^a^-*- tmxitvmm 62- 

272988 -if &$g;&aC Biotechnology, 5, 368 (1 987) £ #{&) % 7 * • ~ ;tf 

25 -©^U3757-tfiBe^©7P*-*- (09*.(i Biotechnology. 6, 1419(1 
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<fc # WT fife £: £ g ^ ;£ £ it i* ? £ c <h £ *> a 6*) <h <5 <• 

mmmitnmizmm $ntfc u , AmyR ict y ig^ui^*«fijsii$n. ^cdies?^ 

25 ^ay^-t'BlClIU Ctl$^«^-S|g^^(AagdB ^J^f^iiU^. 
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[6]a-^=i v^--bf Bite^^^mu?t7^^;p^;ux - - K ^ > X [Z . 

20 C7]sfri5^5i5iieT^;^<D3fe^y , p ; E-^-^#wr'S. [4]~[6]©n-***i 

MlTatltSyPf-^-lC, CCAATNNNNNN (gl 1 &S1E?iJ : i£?U#-^ 1 ) 
1 DNA ISf <t » CGGNNNNNMNNNGG (H 2 ^® ME^J : SE^J 2 ) £^tf^ 
2 DNA H-ftM" <h » ^JfAbtftSiSI^Pt-*-. 

25 [8]miE^3feae?-««KJHRrfig«:ftffTT[4]~[7]03c^-rti^©^5HE»ft 
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5 mw<DffimtemR 

^ © IE 9J £ ^ -r 0 t & . 

^<D^it0T*y, ss^f&JiiB^^ie^j (ccaat ie^ij • sre) 05fig«!:, gzmm 

CAAT li CCAAT SE^iJ aK®$z^%®.fcm=F (HAP^fls) ©SSHfEm. SRE(±^r> 
^ttWBSRjifi^SolEMISiffcB* (AmyR) 0>£i<£m=f-. TATA [i TATA-box, 

H 3 (i^M^lJ 3 IZtetfZT $?-1fmfc*m%^5 f-ottm&m&TR-fmT- 
<D N. D. (3 No t Determined 
IS Pfl £ m m f -5 «> <Z> A & OJI51IB 

20 jut. *»w©ai/»£«»iu:Biiyi-*-£ 0 i <ommits ummizmu 

Ol±tUTffl^6ftj|5. *S60ncfe(** WHS! (car* lift CRRS 
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5 

tfp^ s^hp^ =?mmis w*>m* *&±nm&&ti) ^^sn-s. as. 
xmjiiz&vz&vzmtizfAmcD&ttmzmtiii,. mm (figs, 

5 

•5 J: 5 fcKA&a c i: (C J: -o X*¥£W lc fe It -5 $t£^ ^rf^SS 3" -5 c L ifiX 

20 ^miekmo^mt uxitmxn. tzmzaj:? ftzmB* izftmr&m 

<3 § W © it f ft ft jg ? 3 ^ & ^ , g|! & 4« A ft & A ;£ £ £ m I \ 3 c £ # T * <5 . 
25 **W©S-<DBiaJ4±Ea^«B«ffl± < !: UT^*ae?-*»A-r-5Cltl=«fc 
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v&znzBnmm&izMis, awhizit, mmmizmLB.^>±tzZ'(wj],t* 
&iz*>/**w.(D*kmizmm?%zt&T°z%. 

5 

*&M(OBnfc&to&ft®*zmizmi\zft%Bm&m*mit&izmjzzti-r. 
/ jk%\oBmu&*fefrbmmtz*>(D&mm-ez% 0 m^itya Mtu*: 

^W&m^fc Turner 6CE>^;£ (Gene, 36, 321-331 (1 985)) ^fiJffl"T -5 C iz #T 
^(Dffe. £l*e>CD^7;4 (Agric. Biol. Chera. , 51 , 323-328 (1987)) 
10 SRfflUT"focfcl\ 0 

teMiR^-*-&®.&&nT[,\%z\£w&?£ ut\ 0 sjk v-^-tt^ffl-r-sm^ 

-bfiie^ (argBh «N S a 7cj»jfi fi€?- (niaDh 7-fe hTS^-ifite? (amdS), 
K U ~? V 7 7 > v>*--lfiH5? (trpCh >?t KPm^l^y^^--fefiie? (D 
20 HFR) «4>*S5$1£*lttae7-. :*'J zfv-f«>>. ^^h^-fi>>, /W^p^ 

-r •> >^ ic nt z> mm aattae?^ <t* £ jur - a - <o m &m t u xmif z> c £ 
^wicfe^Tttffl^nsn^ae^-tt* niuwicii^p^-^-tmaae 
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-zmm-ezzms (^&ft*toizm%t3:7n^-f-tfm£W£.ty}izmA2*i 

-J P - * - £ L, T (i -f V -7 J Uh - X T* ffi * £ ft -5 ct I \ ~> 14 K £ -5 © # 
■T £ iSfi ^ © * Tf -f V7 ;U h - X IC «fc 3 If ^ *<?r*> ft £ y P - * - £ ffl I a 3 z\ 

s w <t -r s y p t - * - # $i & * ft ^ * * - £ * ij m ^ § ^ ^ (c (4 ^ |g ^ $ ^ 

-*»6»JRR»*»a^> PCR : &te£\z£-oXT&mTZ> C Hiijt 
UTIStfiJx.fi, a-757-tf, □ 7 5 =y - -fef , a - # )l □ *>y- 
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5 Z\££ UWO. 

£ Ml? Ic^fcf 3 ^ P - * - € U X% £ tl-5 ^ P =E - * - & m U -5 

T ^ P - * - & M 46 5 C <t #T* £ -5 *8f&£ Tx > /\ > +>■ - j £ t n ? . 
10 (OMI-CSIigtS^Pt-^-l:, CCAATNNNNNN 1 iggSE^J : SE^JS"^ 

1 ) £#&JfI 1 DNA CGGNNNNNNNNNGG (ffl 2i£«@E$l] : lE?nj#^ 2 ) 

(2)jltff5Sg 1 Jgg|E?iJ# CCAATTAGAAG (IE9JM3) T*&3, (1) (d IE SS © & g£ 
yPt-^- 0 

15 (3)mffBm 2J£SIE?IJ# CGGHNWWWWNWHGG 4 ) (1)X(i (2) |C 

fEtSCD&^P^E-*-, 

(4) iftfE^ 2 ^®@E5IJA< CGGWWWWWWWWHGG (gB5"J#^5) T?&<5, (1)X(i(2)fC 
lEKOBfc^yp^E-^-o 

(5) mifEf& 2 J£ggE?lJ# CGGAAATTTAAAGG (BE9IJ§-*f 6 h CGGAATTTAAACGG (IE5IJ 
20 M7) Xte CGGAAATTTAACGG (lE^H^S) (1) X (* (2) (ClEt?©^ Zf 

(6) mfI5yP^E-^-(D 5'*^{|i]^e> 3'^^a')IC|S]^oTJISlC^ 1 DNA Bfr*. 

m2DNA pffAsns. (i)~(5)©u-rn*Mcistio5Jsft^yp^E- 

25 (7)mrIE^Pt-^-|c??^-r-5 CCAAT mm £ V t) 5*f|il±;7fE^, Xli^P^- 
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*-%i®lzft&?% SREStifScfc y 3'«T9iE*rcfi»8S» 1 ONAmKRZtmUm 2D 

(s)mm.momum i DNAKfit&t>*^^<@<Dmri2m2DNAffifM-^sA$n-5,(i) 
~ (7) <d t\-rn^ iciE«goefe^ r □ ^ - * - . 

5 (9)mflSmi DNAS(f>tiB(rlS^2DNA®iK-^|5lD[StroJf A $ tl -5 > (8) [C IStS <Z> 

(10)— 1 DNA BJitt-<*:-^(DJ& 2 DNA Br * t tfi&fr £ t£ U » fr-D £-$1 IC *3 H 
XWi 1 DNABrM-^miiEyp^-^-o 5' l:filt§«t p Ic, mflE^P^E- 

*-lc«rfc»i DNA®r>T-<!:Hfriem2DNAi(r/t^iiA$n-5. (9)fclEt&<D&^:/p 
10 I E — ^ — o 

(iD^^STm^-r-s^p^E-^-ic, mnm^ 9 <Di&mmm&mT% dnabs 
dna urn* 1 -^fifflia^-os^eft^^pt-^-o 
15 ^-if(o^'p ; E-^--e^^, (o^oom^ftaMcfEtiicD&^p^E-*-. 

ffi> JU±ICfc<^T N (i A, T, C, G <D l\~?tlfrX $> 2> ZL t^m?. 

&±<D0tm7u : E-*-izt3tf%m i dna mnjkzfim 2 dna isrM-tt^j^tfmis 

© DNA^^^^ffl^T^^-r-5C«t^T'^So Sfe. 0>J*tf7A^;l^U* • * 

- $ m t n fe. p c r ic «t -d x m m f 3 c <t 1? 3 . 

$ 1 DNABff#&rjCfF5 2DNA|iffK-£^&-0(Z> DNA gffK-^Hig C n&&&mX 

#3, 0y*.tf, 7^^;u^^7.^^^icfeits^ , p ; E-^-(D4'^e>m 1 dna isf 
25 *;&tf!&2DNA BfK-icffi^-r^iEjij^rt^-r-syp^E-^-^s^u. Ctl^SI 
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mtUft PCR;i^<h'^?TPC<tlCcf;^T, C DNA gfr mM? Z C £ tfi 

ilf5Ci#T?#§ 0 ^P^E-^-CD&^ICfflt^ft-S DNA $r <£> J»l S Hi <7> — 
5 0l)£iE?"J#-Sf 9 (C^-To C^DNAirin (CCAAT-SRE H/rK") |£ 7 * ^l/^UX • * 
^MO* ±>7 S.^-it A itfe^lCfelt-S^Pt-^-^^O-SP (240 &~367 
ft + 1 <t UT-312fi~-185©)) -e^-So (Sh COD DNA»iK-|C 

-S|S<Z>&^£S£Ujfc DNA Blf "3 Tti, ■ttlA«aa*tl'S^P : E-^-©S&14 

/\ >■*)■- mm izmmtn&ftitm i dna isrJtzfctK^ 2 dna KrJticffis-rssijii 

20 

^±©&^yP^-*-TMi&t^T$jtgT3;7PiE-*-|clil 1 DNA Bfftf-S 
ZfW> 2 dna l$rK" (iilT» cne>tf> DNAS(f^S^ctie><&#t? dna BUrJt££<h«>-C. 
rx>/\>+»--^itg^ : ^r^-§ dna BJr£rj<t fcnfffc^-S) AStiT&^Q^- 
*-#8t0g3*i-5#, cftS© DNASfrM-©Jf AgAtef;*^ icPll^n&lx. iL, 
25 at^SnS^P^E-^-^bT CCAAT-EJIJ&Ot SRE $tt§fe©^Sfflt-5 
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AATK^jcty s'^ssffldogp&xiiSREcty *> 3' * as {II <d Sift ici >/\ 

5 ^^MT'^tg-r-S^Pt-^-JC^IIgcO^m 1 DNA im&tfftifrflKDll! 2 DNA 

1 DNAffif>t < i:--D<Z)m2DNASff>t«t^m^^:L, |C O 1 DNA Bff*# 

5' SfclM [Cftg "T -5 <fc 5 IC Zf P ^ - * - \ZW A $ tl 3 C <h #ff £ L l\ „ 

10 SPM DNAifrM-<hm2DNAifrM-«-^t; DNA8lrM-^ffl^-51i#fcfct\T ; t),cn^*l 

£ n s ^ p ^ - * - <t u t c c a a t m m ik u s r e £ tt -s t> w £ si ^ -r <s t # re a » 
15 m&<DJL>/\>y--wtm&t%TZ dna iim^fli^T-yn^E-^-o&^fi 

20 77^;i/^;i/7i, ^zyij^Ai, h u ^TJU^mmomttyuztsifz-? 

p- K-^-siifi^ro^p^E-^-^ffltx^ci^-c^So ^-cfc, 7^^^^ 
x • ^-uifo^^Ts^-Hf^^pt-^-^ffltN-sct^jfsutN. cne>oD 
25 zfn^-f-a^ti&GT ?>u±m<t: v. mmmmmm. pcr mtzaomfc^j: 
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lz J; o tsm# -r s c t # s . 

ii£:<t* iz&mtai&ft&mu Ufcmt&taii&m 

10 

15 £*fl^;bi±T#gfL HiS£fr5 C <b led; y S W?£f|£ liMf 3 c 

20 i\ 0 

jut. *%H$%ffi0Nc£ y jn*s*n;:i&w-r-5;&<, *mtmzz:np><Dmmmiz 

25 [M*S0"J 1 3 a -<f)\,Z\*s#-M B (agdB) <Dmmt agdB itfc^<£> >7 p - ><ffc 
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(1-1) a-40U3«>$r-tfB©»«<S:»*9fcfltjttK 
Aspergillus nidulans ABPU1 (pyrG89, biAl, wA3, argB2, py roA4 : Mol . Gen. 
Genet. (1997) 253: 520-528, Mo toyama, T. , M. Fujisawa, N. Kojima, H. Horiuch 
i, A. Ohta and M. Takagi.)£, KiStil© t V X 2 % X * - 9- £ ^frS/J\i£i& 2L 

5 icjfe^gfr lovmi £ts.z>&o izmm^s 37°ct 24 mmmt ?tgmvfc 0 

Ufc. i^SIi 1g U 5ml <D&tiiA y 7 7 - (0. 5SK Tr i ton X-100, ImM ED 
TA, 2mM PMSF£#tf0.2M MES-KOH /<777- f pH5. 5) £ flD T !& S3 S ii\ #U 
ha>-e*t^t'TXl/fc. 16,000 x g, 4TCT 30 $Hfl|»iC>#liU» ?#e>tl7fc± 

£fflfl&*Blfcfci;&£ ImM EDTA, 0. 5mM PMSF 20 niM MES-KOH /t »/ 7 7 - (pH 5. 

5) CMl/IIKil/tt. 20 mM MES-KOH - (pH 5.5) 

15 U7t DEAE-Tyopearl 650M*j^A(2.5 x 10 c m) IC & L £ „ 5 A Iz qftS U £ 
200 ml © 0-0.5 M NaCI MMftKlC J: ViSffllsfc. 0.1 M NaCI 
T*ffi;*ftfc±Efca-^Uii5/^-tfj£14H#*0iKU, 1.5 M 8KK7> : E=. 
£A£#tf20 mM MES-KOH A *;/ 7 7 - (pH 5.5) IC*f LT^#t Ufc. C(D;S14S 
7 7 -TTflHkHfc Phenyl SepharoseCL-4B (1 x 12 cm) fCP£ 

20 ^£-t±, 40 ml © 1.5-0 M Sfcg? 7 > * - 0 A <Z> H ifc! ?S Jg £l IE IC «t V jgft U fc 8 gfc 
^7>tZ7A 0 M T'^aj£ft*:;S14®#£lE]iKU> 20 mM HEPES-KOH /\* y 7 7 
-(pH 7.4)|C^LTS^ifU7c^. Centriprep YM-10 T 1 ml fCilflSL£: 0 CC?ii 
18t>7 , ;i'**5*>Ci6HAy7 7-"eJFlffl:l/fc Resource Q ;fj ^ A (C<* 
Resource Q^J7A^P?h^77'f-li AKTA explorer 10S i'XfAJSffl 
25 fro/to 7 A (CliBS Lit* >/t£fl|* 60 ml © 0-1 M NaCI jfi $ -g fg £) @£ |c 
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£vmttiistc nx-mm^ntc^^m^^ 20 mM hepes-koh a<>7? 

-(ph 7.4)ic**ut^wl. mm&mtufco 

*mmmmit 74 kDa t 54 kDa ovy=L- y ht-i^^ti, mm ph it 5.5, p h 

5 $^141* pH 5.0 ^6 PH8.5 ©FeSK 45°CSTIi^^;S14^ 90% 

JU±^^fLT*3U, pH 4.0 JUT. PH 11.0 60°C a±X'&± |C»*S14a«* 

Jfc14aHtt^;:£a«3Fift3tiJfc. *»*fi-f V h — z^p-^. =j 

p-~ hQ7i-;^;^y KfcJ:tf -> g«L LTf3£Af£y£14*jR 

^■r««oii(Ei*aifta«^j«u, 60 i^vT^h-^nofc. * 

20 -fyvAh-^tMCl/fci^y?* h h U^-x#±iUfc. 

(1-2) a -^;l>=l ->y-4f B mfc=F<D* U->it 
±UmWL&mm5h& SDS-PAGE [C«U. 74 kDa&aC55 kDa ©£-t>- 7^ — y h £ 
»8£tL. mfUfclfcttlC Sequi-Blot PVDF fljt (C|e^ b fc„ 74 kDa &Zt 55 kDa 
25 y-7=L— *j h (Cffl^-r§/\*> K^JUcfc »J W U tU Appl ied Biosystems model 4 
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73A -?ut<< >v-*x>-y--(Ccfcy n 7 ssmwimz tenure, u kDas 

#55 kDa <D&V7=L- v h <D N 7 S J li tH^tl SQAGVDPLDRPGNDYVK 

D &fjt QSHRQLGAGRWRSAVRH Tfeofcc S£v 74 kDa 55 kDa CD =§-y- ^ZL - y K 

ortgP75 sMmmz&jz-rzfztbiz. mmmmz sds-page ic&u, mv-7=L- 

'J 5>JUx> K^^-1fe»l!fU,»6nA:^^ K£ 15% SDS-PAGE lc<£ U 4* 

su. mn : ,*mttoiz pvdf i^g^ufe. ^n^tio^s^/tv k icoot^pt 

•Oy-^i>t-lc,kU H*JSB7 5yi6BE3««*SUfc. 74 kDa V^=l - y K 
iCffl^-rS^^^^^ H (30 kDa) STJC 55 kDa y-y=L=.y hl:fi*t5±g^^ 
10 (15 kDa) <D N ^S^7 5 / IStlEJlJ THLPQNPHLYGLGE 7h.Z£ DVSHWLGDN 

ISDWLSYRLSI UfovfCo 

74 kDa -y-yiL- y N^^fcctOtrtSPZSy^ifi^JICSoUxT, N^^OD^ 
^-<^-N1(5' -ARGCNGGNGT I GAYCC I YTNGA-3 ' ), N2(5' -YTNGAYMG I CCNGG I AAYGA- 

15 3' )*3<J:rjCrtg|5T5y^iE5iJlc4i^-r^^ , ^'fv-ii(5' -CCRTANARRTGIGGRTTYT 

GNGG-3 ' ), 12(5' -TG I GGRTTYTGNGG I ARRTGNGT-3 ' )£f£ft-U. PCR SJ& (Cft Ufc. 
A. nidulansm&fo DNA &mm IZ Zf ^ - V -Nl , 11 £JBOT PCR R Ifc & ft -d tz * PC 
R S/S^W-gPt^^-r ^-N2, 12 ^fflOTSg PCR £J5£mV agdB'Mm=f-<0 
— Sfl (440bp) £D DNA Mft&mU Ufe 0 ^. nidulans gfefeft DNA £ tf/nd I I I -C : Mit 
20 L. W/ndlll m<t DNA SffM-*7^P-^mM;*lft-e^:^^ [CJ; y^HU^:. ±*E 
Lfc 440bpDNA!iffJ* <t/W 7U^Xt§ 5-7 kbO DNAffirK-* pBluescript II 
KS+ (STRATAGENE &) ICjlfcSL, ^11 JM1 09 (STRATAGENE &) £ 715 SI & U /i . 

yk\z. 440b P DNA mnt/\^f yvpsf x?z>mm.um&$:m%^ito 

It agdBm.fc=f-%%& 5.6 kb <D Hind I I I DNA Iff J* t# IT l\ 7t. Z\ (O 7^ * 5 K 
25 £ pGBH6 Ufc. £ n-Xtlsfz DNA Iff tf- <Z> i& S IE ^Hi L I -COR model 4000 
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DNA sequencer IT Sanger 8> TSfeJt L7c. agdBmfc=?-l* 57-72 bp 

03O0SU^> bn>&£ti 3,055 bp ^6 felj, 995 75;1I1S3- Kb 
TU<5o ^ite^O^SiE^IJ (1E5IJ#-^ 2 7 ) fi DDB J/EMBL/GenBank [CMIi L,£. 
^•©accession number fi AB057788 T£> 3 . -fb^fa (C>*5£ Ufc 74 kDaS^55 k 
5 Da y h <£> N 5fcffi7 S / li, Jt^7 5 J f£ffl.&l<D 21 £ 39 § 

1, 515 *>e> 531 SB ST(D7 5y^lE5lJ<t-SlU, PS"^ ~ y h 03 ft 

^7 5 y ^iEJlJ'b-S-tl^tl 167 187 Hg, 637 £> 656 fg STOTS/l 
IE9iJ£ — IlltOfc. CK^^miia B # 1 *©tH U ^3/^ K Jit 

10 N **^^6> 20 §g J1?(D7S y MW.&WZ's # + )l^zf?- K <Z> ft 32 ft & # 

[Hl&£0ij2] Sr^^Pt-^-W^ii 
(2-1) 7P?-^-«M^P-r>^ 
15 7*^;U^;l/X • ^-U-tfJCM02239^©^^T5^--tfAiieT (taaG2) 3164bp 
(Gene, 84, 31 9-327(1989)) £#tfpTG-taa CMol. Gene. Gene t . , 254, 1 1 9-1 26 (1 9 

97)) zmmttnt ut* s.^ -■emm^jn^E- 7 

pTG-taa^6^^3TS ^ - if A( raaGf) ~?U =E — $ -i^i^^tf 750bp<7}£c 
20 oRI-Sa/lgfrJt£IimU, COgliM-^y^^S KPKF18K (3H i¥l*M»it^*t) 07 

p-- >^-y--r 1- © ecor 1 -5a /igp^icjf ALt^^js^-t^pt-^ 

KpKF-taaP£9l?§Lfco ^ P - * -liisE'SOJM^ AJg# *5 



25 (2-2) ^^$IJ^ia^^^gE?nj^#0 DNA m^CD^m 
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KIC^^ftTl^JkH&ijfc^iSttfca^ (HAP) <2>*S£S^T£><5CCAATBE$1J CM 
ol. Gen. Genet., 237, 251-260(1 993)) fed: & J r>Zf>ftM&miMB=FU(D&^ 
jSlt-ftH^ (AmyR)(D^-^S?-SRE CMol. Gen. Genet., 262, 668-676 (1 999) J £ 
^ tf Br M-*2fc©*lcfl*» Isfc, 
5 £lf\ CCAATie?IJ0 5'*SffllJ|CX/;olgPfi^, 3' ^«tfl lC/1/o NflSft £tf JP U fc^filt 

DNA<h L/TXNF ( 5' -CCGCTCGAGGCACCATCCAATTAGAAGCGCGGCCGCTAAACTAT-3' : BE^JS 
^1 3) £ % Z.<D%im<Dffiffim£ UTXNR ( 5' -ATAGTTTAGCGGCCGCGCTTCTAATTGGA 
TGGTGCCTCGAGCGG-3' : IE?"J§# 1 4) £^fi£U, iUT d tl £> ^AJcDMA<D*| ffimm 

10 ill 1/T7-- U >^$t5C £ ICct ^TCCAATie^J^m^T^tfDNAKlf^^lX^U 

NA<fc UTSREf ( 5' -GACTAGTTAACCTAGGGGCGGAAATTTAACGGGATGTTAACTAGTC-3 ' : ffi^J 
15 9^ 1 5) i, C(DiE?lJ<£*Biiig<!: LTSREr ( 5' -GACTAGTTAACATCCCGTTAAATTTC 
CGCCCCTAGGTTAACTAGTC-3' : IE3?IJ§^ 1 6) ±SE £ T'SRE£ 

^^T'^tfDNAIHrit^lX^UTt. JUSk» CCTfElSUfcCCAATiE3nJ<D*£#tfDNA 
ISr^^rcCAATKiM-J, SRE0#.£#frDNA0(/iK-£ TSRE^fitJ <t tl ^ tl ^ C £ lZ? 

20 

;^IC, CCAATIB?J^6,SRE£T<2*I^£#frDNAB?r>lr (EMM 9. JUT, TCCAA 
T-SREffif>tJ<i:Up) JUTO^^-T T-fc.fcrjC^^i UT (2-1) T'fSSSU 
7tpKF-taaP£ffl(^T, 94°C 30fJ>, 54°C 30f2>, 72°C 1#30fc!>£ 1 th^f £ ;U £ L, T3 
O-y-'T ^;U©PCRJS/S^?7P C<!;lCJ:aT$t?#U/!:. ft, Psfl b£^tf$?tf- (g£ 
25 JIJMl 0. JUT. rcCAAT-SRE(PsN)SfrM-J < !:0^) £ JTAol -tfofl h £#tff&T 
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J* (SEJUS^I 1 a JUT. rcCAAT-SREU/?ol-/Vo/l)ffif>tJ<i:U5) CD2@t|^#iS 

5. CSPf: 5' -AAACTGCAGACCACCTCTAGGCATCGGACG-3' (I££IJ§-^1 7) 

CSPr: 5' -TTTCTGCAGTGTTGATTTGTGGTTGAGTGG-3' (IE?IJ§-St1 8) 

CSXf: 5'-CGGCTCGAGGCATCGGACGCACCATCC-3' (iSJIJS^ 1 9) 
10 NotW^f UJtTTfoZf?* -*-s 

CSNr: 5' -ATAGTTTAGCGGCCGCCGACTGTGATTTGTGGTTGAGTGG-3' (IE?U§^2 0) 

(2-3) ikm^n^-f-z^tizf^xs. pomm 
* t> t ^ ^ - tr a it e ^ ^ □ =e - * - m. m ^ <o mm m a £ & © «t ? c fx ^ £ 0 * 

15 -T. ( 2 - 1 ) TIS^UfcpKF-taaP'vyp^E-^-^iUtS^fflOflJIII^^-^-f h£ 
SA-T-57t«)lC, JUTlC^-r^^-r ^-fc.ttXMutan-Super Express Km Kit (TA 
KARAtt) ^ffl^TpKF-taaP[C*frSgI5fiir#MW^^^A€?f -pfco £*5, ©£32 
yp^E-^-OIEJnj (@E5iJ#^1 2) £01 ICSSU, ^AUfe*J|Jll^m-9--r ho 
fil*i 2 IC^U^ 0 

20 

Not-b: 5' -CGCTTGGATTCCCCGCCCGCGGCCGCAGAGCTTAAAGTATGTCCC-3' (iH9J#^ 2 
1 ) 

25 T3lEilKiE3nJM 1 2 iC^f * * 7 5 5 --fa? * -0??££&M440) ssO)X 
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Xho-b; 5' -GAATGCAATTTAAACTCTTCCTCGAGTCGCTTGGATTCCCCGCCC-3' (IE£iJ1f-^ 2 
2) 

5 ±/7fEH&(IE?iJM 1 2 \Z7sHt*Jj7 $. =y-M :/P - * -O^fcftgi 53) /\<£/V 

/Vof-a: 5" -GTAGTAAAACCCCGGAGTCAGCGGCCGCCAAGCCCAAGTCCTTCACG-3' (ifi^J^^- 
2 3 ) 

io /?oi-y--r h^Affl©y^-fT-. 

Xho-a: 5' -CGTCAAGGGATGCAAGACTCGAGTAGTAAAACCCCGGAGTC-3' (lE5l]#-^-2 4) 

CCAATEJRJtSRECBUg-ftfcfilltfCESIM 1 2 IC^lT* * 7 5 ^ - if f P - 

15 /Vof: 5' -GCACCATCCAATTAGAAGCGCGGCCGCGAAACAGCCCAAGAAAAAGG-3' (I£51J§-^ 2 

5) 

STATA: 5' -TAAAGTATGTCACTAGTCGATGCGAT-3' (@£5IJ#-^2 6) 

20 

;*IC, ( 2 - 2 ) -Cmm^fc CCAAT Bfffi-^: Xhol fcjctf /l/o f I l?tJ]|SlrU, 7# P- 
;*^;^mm}7)<Ift|C^}fcbT|HIlK • KlffiUfc. ?#e>tlfe DNAtSrtt-^lEOJcfcPlCUT 
Zfa=E-# -T-XtmizmAlsfc Xho\-Not\ g|Jfi(C}f Ab, S^^Pt-^ — PCCA 
ATb ^^ti^^XS K pKF-CCAATb Zftmisfc* |5|«S [Z (2-2) TPSSUfcSRE 
25 HincW TWI/f UT?#e>ft<5 DNA BUrtf-^?" P * - * -T3fti^<D Xho\-Not\ 
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gPfilC^A^tlfcESfe^^P^-^-PSREb ^#{,^7^5 K pKF-SREb, ( 2 - 2 ) 

-emmisfc ccaat-s re (p s t dwjtt* />sfi -cwmisTmznz DMrnxw^n*:- 

F-PCSP, (2-2) -Zmmisfc CCkM-SRE(Xho\-Not\)Mft& Xho\ x 0o f I "C W Blr L 
5 Tf#e>ti<5 DNA ISr^^yp^E-^-T/TfEliO? Jf/?ol-/Vofl SB fi fC }f A 3 tl /c Sfc S£ 
P'E-^-PCSb K pKF-PCSb ^^tl-6tlf^©Ufe. *fc. CCAAT-S 

RE(^Aol -yi/of I) iffM"^ Jfftol, /Vofl "eWifr HiR • fRS Ufcajftt-^^P^E-*- 
T/^<7) */»ol-/!/ofl SBftlCifAU, CCAAT-SRE(Psfl)lili)t£ Pst\ SB&IC 

SAtSC £lCj: U, 2®flFf|C CCAAT-SRE KrM-^tf A^tlfeefe^^P^E-^-PC 
10 SPb £#tf:7^*5 K pKF-PCSPb 

T$5-i£mfc=?mm'<**-(D<'Fmi&m*m 3 ic^r. kpu 

C18 (m#lfr&#it#*fc) £Sa/IT;iHfc&, Klenow^JI[c<fcoT¥7i5k3fflMkU -fe 
15 ;i/75'f^->3 >-r^C<tlCi;oTSa/lgI5fiO^^Lfc^ , ^X5 KpUC18(S-) 
&m%LtCo ^775 HpTG-taaJ;y ^^7 5^--tfAite^-03EcoRI|ffM-«: 

^g|L/, C<E>BfrJT-£pUC18(S-)tf> v;U3^ □-- >sfy-^ |-<7)FcoRlgPiaiC}f A U 
TpUC-taa(S-)£?U#U£. ^ © * 5 K pUC-taa (S-) £ EcoR I TglW^g? L, , t 
aaG2mm=F<DZ'*i%m<DEcoR\-i)-'( |> WXikUfcZf? * 5 K pUC-taa£31U# U fc. 
20 IsltHlCUT* pBluescriptl I KS(+)0*/»ok Sa/U flaroHl £ ttfr Zf =? * 5 Kp 

Blue(XSE-)*lX#LACo 

;^!Cv pUC-taa^e> taaG2&<gtS Eco\{\-Hi nd\ I llSfin^^gl C E> IS? >t £ ;/ ^ 

*S KpBlue(XSE-)(D v'^l/^^ P-->^-y->r h<DEcoR\-Hind\ I lg[?&[C}?A 
25 faaG££#fr:^X$ K pB I ue-taa£Sm U £:„ 
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mi^T. (2-3) TMteftfc&g^n^-^-Sr^fr^xS K pKF-taaPM 
'>V-X (pKF-CCAATb, pKF-SREb, pKF-PCSP, pKF-PCSb, ££(4 pKF-PCSPb) 
SiSE/Pi-^-i^O EcoR\-Sal\ mXZmMUT. ^775|< pBlue-taa 
<D -^)V^i> P-- >^-y--f h© EcoR\-Sal\ let? Al, P - * -lilifg <t f 

5 aaC2itfc?-#M^U7t:7^*S h* pBlue-taaM £lfcf#U7fc„ P B I ue-taaM 6 

yP^E-tJ'-^^/yfc' taaG2mfc=?<D Xba\-Bam\\\ M £ m 8£ U . ^77$ K pBA 
R7 (pB I uescr i pt I I KS (+) fc T * ^;U4^I/* • — K ^ > * fi3fc<D C U7t 
ar^flige?-^#A$tlfcy^^5 K) © P >^/V^( b<D Xba\-Bam\\ 

I yPt-^ -TS^fflfemy^XS. K pBAR-taaM <> U -X (pBAR-CC 

10 AATb, pBAR-SREb, pBAR-PCSP, pBAR-PCSb, pBAR-PCSPb) tUfZo ft, I?£ 

i^pt-^-^tts^^xs \*&mm<Dm®x*ftmi,sZH& P BAR-t aa <t u 
15 (4-1) a - ? j\, z\ v b (zgtB) m&=Fi&mtfi<D mm 

( 1 - 2 ) Tf# 8> tl7t 5 K pGBH6 |C#£*1<5 ag</S iHg^tf) — SI? (4.9 k 

b) 0 Sac\ Bfrtf- (-3, 132 #6 + 1, 689) * pB I uesc r i p 1 1 I KS (+) fc it 75 P - >it 
LT PGBS5 ZmmUfCo PGBH6 £> Cla\-Hi nd I I 14. 9 kb ISfJt ( + 222 #6+4, 726) <»: 
PGBS5 frbmm Lfc Apa\-Cla\Z. 1 kb |gj)t (-2,834 ^6 + 221) £ /IpaK C/al ft 

20 -ftUfc pBluescript I I KS+lCilfS LT pGBA8 U£ 0 agdB mfc^i&mmzf ^ 

*5 K PGBAP2 14, pGBA8 O 58/11 Hrit ( ag^rfS itfe^W-1 8 1 # 6 +3, 435 |C*| ^ ) 
& N. crassa pyr4 mfc* &<Sti Bsp\ 2.0 kb ffif >t <t b xmm U £fc, 8 
sp\ 2.0 kb $r>t(4 pyr4 iH5^-£#t; pTGI (Mo I. Gen. Genet . (1 997) 254 : 1 1 9-1 2 
6,M.Kato, A.Aoyama, F.Naruse, T.Kobayashi, and N. Tsukagosh i ) cfc U Hl§£ Ufc„ 

25 pGBAP2#6&ig£ftfc agrfBjgfc^^fr 5.9 kb /fpnl-Spel B3f>t £ISiS 
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A. nidulans ABPU1 £-fl5g$E$ILTA agdB £fc DBP9 £?#fc„ a^rffl gRft fc pyr4 igfe 

& T © £ fc U * ft £ n T I \ 3 . 

SftS^ : FERM P-19070 

305-8566 lilO < liTfrjfc 1 TB 1 § 3 ^ 4>^$6 
^ft B : 2 0 0 2^ (spfig 14«F) 1 0 E 1 8 B 



(4-2) 

BAR-PCSb. pBAR-PCSPbO^-y^^S K &EcoRVTj8<fcSK 7 x y P P 

Uifc. ^M^^li^©^^ iC^ofco (4 - 1 ) T-mbftftTx^jis^jux ■ — K 
7 >X<D a -tf)\,1\ — -tf*jt#cDBP9 ((pyrG89) biAl wA3 argB2 pyroA4 A a 
15 gdB::pyr4) t. 3> hP-^il/T7^^l/^7 • - |<7>7 ABPU1J* (b 
IA1 pyrG89 wA3 argB2 pyroA4) £ □ > ;/ U - h igife (2% 7;|/hl+7, 2% 
0.1% A^h^^h» lc&^ £'Jv*>, 
H*S>>. e*^>) £;T5s3JP U£igifcT% 37°C, -HfeS,fc5**l,>fcfc, 
Ztlfzmft&MI&mfeMm C20 mg/ml Yatalase (SiSitft) , 0.8 M NaCI, 1 
20 0 nM V>m.mW7& (PH6.0)] ICBSU* W'CT^-Zmfflm^frlzMtO-t&Zt 

smnmisfc&Zf'pXS. ^fflUT, Turner e><D7i;i (Gene, 36, 321-331 (1 985)3 
(CJ: U ff$SC3fc?&£m^ Z^*— >£#S£:l\igit!i {V7^vO • h* y £ * ig ife 
25 (0.2% NaNOj, 0.1% K 2 HP0 4 , 0.05% KC k 0.05% MgS0 4 • 7H 2 0. 2% £OU □ - 
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x (pH5.5>) icsuv> % tr u k =<r 5> > . %.w*3 L >zm\iutcigm -e*few 
(4-3) ^y^P'^ MilTicJ:5ilgj|ft(oijR 

fctgife-C37°C. -RffeH<!:^igS^^#e>ti^S^^y7±-ili|-<»:No.20J5tE (7 
H/t^yy^tt) -C»#>TM®*-e;$fc^U;to &5*&7K#£|&£ Ufc&<fc> -80°C 
T/^^U, FREEZONE (LABCONCOfr) OT§£& £ 1mm(£>;tf ^ * 31 

10 ZMXT. ?^f-X->a'^- (55f#»«tt) UT2000rpnu 5#IHtt& 

-^A^n?^ K» 0.7M NaCK 50mM Tris-HCU 10mM EDTA. 1% &-*)\,ftzfY- 

15 -;U^r*nx.Tv DNA^JtJ^S-H-^o C©a*1fc&0.1ing/«l©RNase*#frTE$gjau: 
5§«?l/T» 37*C, 30#HIJJEJfc3ltjfcS^ £ £ (CO. 2mg/m I ©pro te i naseK£ ^&TE 

37^c, 3o»mR*6^-a-it. c®SM7i; np^Aam 

20 

tUfS/^Py h*«f(i. Sfefe#DBA«:PKi;ll»*l\|a:£coRV-C}*H<ka, 7;tfP-X 
y;b««S*ifcT»«UT^--f P>^>7l/> (Pvatt) C7Py M/fc^, fa 

25 frofc. 
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[JUJfeflU 5] 7S ^-i£fSn<Dtm 

4 T-'Mbtlfz. pBAR-taa. pBAR-PCSb. Stf pBAR-PCSPb^^-tl^tliSia^ia 

b p u i$ £ m £ <t u tc m & <d 7 s. ^ - 1£ *t m ft & & t <d ¥ jus t* tt m u it . 

#J|gS^^#^:S^tS«l (0.9% NaN0 3% 0.05% KC 1 , 0.15% KH 2 P0 4 , 0. 
15% Trace element. 0.05% MgS0 4 • 7H 2 0. 1% <? )\, n - * (pH6. 5) ) [C&^J&Sfc 

01% tween80, 0.8% NaCI) izMM U Tffi-? : Mi& U . Jfe }§ j& £ id §!£ L 7fc . C 
(Dm*-mm%Lfr*>* tf^JfS^-IXIO'fll^SPigifc (1% Starch, 1% polypeptone. 
0.5% KH 2 P0 4 » 0.1% NaNOj, 0.05% MgS0 4 • 7H 2 0 (pH6.5)) £ ISMPtglfe (1% M 
altose. 1% polypeptone, 0.5% KH 2 P0 4 » 0.1% NaNOj, 0.05% MgS0 4 • 7H 2 0 (pH 

20 6.5)) \zt j\s*->tm<D!&mti:%mM <oys>>, truh* + >>>, scxe*? 1 

>) &mn Ufcigitliioomiicfi|@u. 37°c, smmM t 5 7* 7 - il 4 £ 

7 5 7--fef;S14l£20mM h U 0 Abuf fer, 10mM CaCI 2 , 2% Soluble Sta 

25 rch (l-Jj^sfTXe^lzmmfemZtoXTlSOu. WRfomZmmis. Ctl£3 
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7 < CT?20^p B 1J5^$i±T^fiJcLfcS7C^a«:Nelson-Soniogyi;4 ICJ: ij JEM U7t.£ 

5 

7 5 ^-*f;§1«fe;li|j£©££^£gl 4 IZ^o A agdBl*£ fl± <£: Ufc taaG2mfc=f-<D 
15 £MI4» ABPU1 *fc£m±£Ljfc<!:*©tt7«-e*y» Aaffrfett^iiiLxa 

^yp^E-^- (pcsb xii pcspb) *£;|*©7 5 ^-M±mmit. abpu 

X£ltfi)iU^lJ-UT;U h -*&<!£© C»*«iftJCfiJfflUfc«l^lcf4. agdBiife^ 

*^aufcS±*ffloac:tiz«fc u , 7 s^--tf£M£-Ji it® 

(4&i^T 1 g/L ©7 5 5--e©££#B«>S*iyfc 0 

* m hi 1 4 x « i ^ m & <o % -4 m m m m m m m s i c & s> m k « s <t u t * m u >t ¥ 

25 i4*pgr;b e©i£ai§£Mt!£fiJffl L&attHttfixft^a-ba&ff Qttftfflftj 
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l * £ £ 14 T *fc £ f -5 C £ tfi "C ^ 3 . 
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m ^ o m m 

15 

20 m<D&m.m&#.. 

y □ ^E-^-lC. CCAATNNNNNN 1 i£SIS5l] : EJlJ*^- 1 ) 
*^€*3B 1 DNA Brfri. CGGNNNNNNNNNGG (Si 2 JM*l£?iJ : IE?!I 2 ) £#frSf 



25 s. m&ft*mfc?-&§£mvimtii§ki*T-cm&<DmM&4 m<oBis.m&i*.&igm 
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mg. s ft tz * >n & m. & m jr-t s * t v zf. 
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Fig.l 



1 GAATTCATGG TGTTTTGATC ATTTTAAATT 
60 CCGGGCAACT CGCTTACCGA TTACGTTAGG 
121 TGCAAGACCA AAGTAGTAAA ACCCCGGAGT 
181 AGAAACCCCA GCGTCCACAT CACGAGCGAA 
241 CAATTAGAAG CAGCAAAGCG AAACAGCCCA 
301 CAACGCTGAT CACGGGCAGC GATCCAACCA 
361 TTAAAGGGAT TAATTTCCAC TCAACCACAA 
421 AATGCAATTT AAACTCTTCT GCGAATCGCT 
481 AAGTATGTCC CTTGTCGATG CGATGTATCA 
541 GCTTGGAGGA TAGCAACCGA CAACATCACA 
601 CCACAGAAGG CATTT 



TTTATATGGC GGGTGGTGGG CAACTCGCTT 60 
GCTGATATTT ACGTAAAAAT CGTCAAGGGA 120 
CAACAGCATC CAAGCCCAAG TCCTTCACGG 180 
GGACCACCTC TAGGCATCGG ACGCACCATC 240 
AGAAAAAGGT CGGCCCGTCG GCCTTTTCTG 300 
ACACCCTCCA GAGTGACTAG GGGCGGAAAT 360 
ATCACAGTCG TCCCCGGTAT TGTCCTGCAG 420 
TGGATTCCCC GCCCCTGGCC GTAGAGCTTA 480 
CAACATATAA ATACTAGCAA GGGATGCCAT 540 
TCAAGCTCTC CCTTCTCTGA ACAATAAACC 600 

615 
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Fig.3 




taaG2 : SfcTS^— t?AiH2^ 

argB XiV-J-y-hfrrt^fr h7>^7i 7 — tfiSe^jMJK^-* -) 
taaM i&^P^E-* 7 5 7 — gjSfiK^ 
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75^— tf£M (mg/L) 



ABPUl AagdB ABPUl/AagdB ABPU1 AagdB ABPUl/AagdB 

Taa 68 397 5.8 81 572 7,1 

PCSb 325 332 1.0 363 727 2.0 

PCSPb 478 N.D. — 462 1031 2.2 
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SEQUENCE LISTING 

<110> AMANO ENZYME INC. 
SUZUKI, Kanako 
TSUKAGOSHI, Norihiro 

<120> Microorganism in which an isomaltose-producing enzyme is deleted 
<130> P0205201 

<150> JP P2002-307922 
<151> 2002-10-23 

<160> 27 

<170> Patentln version 3.1 

<210> 1 

<211> 11 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an enhancer sequence 
<220> 

<221> misc_feature 

<222> (6).. (11) 

<223> n stands for any base 

<400> 1 

ccaatnnnnn n 11 

<21C> 2 

<211> 14 

<212> DNA 

<2:3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an enhancer sequence 
<220> 
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<221> misc_feature 

<222> (4).. (12) 

<223> n stands for any base 



<400> 2 

cggnnnnnnn nngg 14 



<210> 3 

<211> 11 

<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an enhancer sequence 

<400> 3 

ccaattagaa g \\ 



<210> 4 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an enhancer sequence 
<220> 

<221> misc_feature 

<222> (5).. (5) 

<223> n stands for any base 



<220> 

<221> misc_feature 

<222> (10).. (10) 

<223> n stands for any base 



<400> 4 
cgghnwwwwn whgg 



14 
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<210> 5 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an enhancer sequence 

<400> 5 

cggwwwffww whgg 14 

<210> 6 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an enhancer sequence 

<400> 6 

cggaaattta aagg 14 



<210> 7 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an enhancer sequence 

<400> 7 

cggaatttaa acgg 14 



<210> 8 

<2ii> 14 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: an enhancer sequence 
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<400> 8 

cggaaattta acgg 14 



<210> 9 
<211> 128 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencera DNA fragment including CCAAT 
sequence and SRE 

<400> 9 

ccaattagaa gcagcaaagc gaaacagccc aagaaaaagg tcggcccgtc ggccttttct 60 
gcaacgctga tcacgggcag cgatccaacc aacaccctcc agagtgacta ggggcggaaa 120 
tttaaagg 128 



<210> 10 

<211> 196 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer DNA fragment including CCAAT 
sequence and SRE 

<400> 10 

ctgcagacca cctctaggca tcggacgcac catccaatta gaagcagcaa agcgaaacag 60 

cccaagaaaa aggtcggccc gtcggccttt tctgcaacgc tgatcacggg cagcgatcca 120 

accaacaccc tccagagtga ctaggggcgg aaatttaaag ggaltaattt ccactcaacc 180 

acaaatcaca ctgcag 196 



<210> 11 
<211> 193 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer DNA fragment including CCAAT 
sequence and SRE 

<400> 11 

ctcgagaggc atcggacgca ccatccaatt agaagcagca aagcgaaaca gcccaagaaa 60 

aaggtcggcc cgtcggcctt ttctgcaacg ctgatcacgg gcagcgatcc aaccaacacc 120 

ctccagagtg actaggggcg gaaatttaaa gggattaatt tccactcaac cacaaatcac 180 

agtcggcggc cgc 193 



<210> 12 

<211> 615 

<212> DNA 

<213> Aspergillus oryzae 
<220> 

<221> promoter 

<222> (1).. (615) 
<223> 

<400> 12 

gaattcatgg tgttttgatc attttaaatt titatatggc gggtggtggg caactcgctt 60 

ccgggcaact cgcttaccga ttacgttagg gctgatattt acgtaaaaat cgtcaaggga 120 

tgcaagacca aagtagtaaa accccggagt caacagcatc caagcccaag tccttcacgg 180 

agaaacccca gcgtccacat cacgagcgaa ggaccacctc taggcatcgg acgcaccatc 240 

caattagaag cagcaaagcg aaacagccca agaaaaaggt cggcccgtcg gccttttctg 300 

caacgctgat cacgggcagc gatccaacca acaccctcca gagtgactag gggcggaaat 360 

ttaaagggat taatttccac tcaaccacaa atcacagtcg tccccggtat tgtcctgcag 420 

aatgcaattt aaactcttct gcgaatcgct tggattcccc gcccctggcc gtagagctta 480 

aagtatgtcc cttgtcgatg cgatgtatca caacatataa atactagcaa gggatgccat 540 
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gcttggagga tagcaaccga caacatcaca tcaagctctc ccttctctga acaataaacc 600 
ccacagaagg cattt 615 



<210> 13 • 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying CCAAT sequence 

<400> 13 

ccgctcgagg caccatccaa* ttagaagcgc ggccgctaaa ctat 44 

<210> 14 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying CCAAT sequence 

<400> 14 

atagtttagc ggccgcgctt ctaattggat ggtgcctcga gcgg 44 

<210> 15 

<211> 46 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying SRE 

<400> 15 

gactagttaa cctaggggcg gaaatttaac gggatgttaa ctagtc 46 
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<210> 16 

<211> 46 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying SRE 



<210> 17 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying a DNA fragment including CCAAT sequence and SRE 



<210> 18 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying a DNA fragment including CCAAT sequence and SRE 



<400> 16 

gactagttaa catcccgtta aatttccgcc cctaggttaa ctagtc 



46 



<400> 17 

aaactgcaga ccacctctag gcatcggacg 



30 



<400> 18 

tttctecagt gttgatttgt ggttgagtgg 



30 



<210> 19 
<211> 27 
<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying a DNA fragment including CCAAT sequence and SRE 

<400> 19 

cggctcgagg catcggacgc accatcc 27 

<210> 20 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: a PCR primer designed for amp 
lifying a DNA fragment including CCAAT sequence and SRE 

<400> 20 

atagtttagc ggccgccgac tgtgatttgt ggttgagtgg 40 



<210> 21 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer primer for site-directed mut 
agenesis 

<400> 21 

cgcttggatt ccccgcccgc ggccgcagag cttaaagtat gtccc 45 

<210> 22 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer primer for site-directed mut 
agenesis 
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<400> 22 

gaatgcaatt iaaactcttc ctcgagtcgc ttggattccc cgccc 



45 



<210> 23 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer primer for site-directed mut 
agenesis 



<210> 24 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer primer for site-directed mut 
agenesis 



<210> 25 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer primer for site-directed mut 
agenesis 



<400> 23 

gtagtaaaac cccggagtca gcggccgcca agcccaagtc cttcacg 



47 



<400> 24 

cgtcaaggga tgcaagactc gagtagtaaa accccggagt c 



41 



<4Q0> 25 

gcaccatcca attagaagcg cggccgcgaa acagcccaag aaaaagg 



47 



<210> 26 
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<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer primer for site-directed mut 
agenesis 

<400> 26 

taaagtatgt cactagtcga tgcgat 26 

<210> 27 
<211> 5640 
<212> DNA 

<213> Aspergillus nidulans 
<400> 27 

aagcttgttg aagccgtcaa tccgcagcct atctggttga gttcgccggt caaccgtact 60 

gaaagtagca ttgaggggca gaacttattc gtttcgagac agcaatgaat tctcaagtga 120 

cacctatatc tgcccagctg ttgtctcttc attcttcttt ggaccaagtt tttactggag 180 

tacaatgacc ctgtaatcct accgggtggg cctgatctgg ccgtcggaga acgtagggtt 240 

tccctactgc cctactgccc tttactaggc cattatcctg tccaccacct ttcgcttccg 300 

gcttttcttt ctttcatact ttgctttcct ccttgaaatt gtttacttct accattgtct 360 

atcagtttct tgttaagcca cctctggtct cccgggtggg tatgggccga tcccaatttc 420 

gcagtcttgg cacttttact cgaagatgag ggaaggtcaa tcaggctcag cctcattgag 480 

cgataggccg ccaattctca acctagcgag tacgagctta agcagtttgg cggagcccct 540 

gttctagaag ctgtccagct cggtgtcctg tatcatgaag cgcattcgat cgcttggctg 600 

gcgtcagggt tcgtccaacg gcactgaatc cacgatcact actgggtaaa caccccgcaa 660 

gcgcctgggc agcgaccaag gtacggaagg tccgggcttt caaaaattac cgcgggacta 720 

ctccggagtc gaccgttaag cagggtcgat gattgggtag tgctggcgaa gcgttgcatt 780 
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tgctcgggct tttaccggag actgcggagt ccccaattct tggcagtcca tgaagcggag 840 

tataaaaggc gtccggcaag aagatagagt atcctgtaga ccagctcttc ctcactttgt 900 

ggagtcaaga tgcgctttca gcagctgctt ccatgggctg cggccctgac tggctgcgtc 960 

gtcgcccaga gccaggccgg cgtcgatccg ctcgaccgtc ccggcaatga cctctacgta 1020 

aaggaccttt cgaactgcac tgggtacaag gtcaccaagc attggaagac ccgatccggt 1080 

ttctatgcgg acctggcgct cgccgggcca gcatgcaatg tgtacggaat cgatttgccc 1140 

aagctgaagc tcgaagtcga gtatcagacc gatgagcgac tgcacgtcaa gattctggat 1200 

accaacaaca cagtttacca ggtgccagac agcgtcttcc cgcgcccggg cttcggccag 1260 

tggtgctcgc ccaagaactc taagctcaag tttgacttca aacctgaccc gttctcgttc 1320 

accgtctctc gcacagacac cggcgaggtg ctcttcgaca ccaccggcac caagctcgtg 1380 

ttcgagaacc agtatcttta tctgaagacg cacctgccgc agaacccgca tctgtatggt 1440 

ctgggagagc atagcgactc cttcatgctc aacaccacca actacacccg aacaatctac 1500 

acccgtgatg cttacgggac gccccaaggc cagaatctgt acggggctca cccgatctat 1560 

ttcgatcacc ggcaggacgg cactcacggt gtgttcctgc tcaactccaa cggtatggac 1620 

atctacatcg acaacgaggg cggccagttc ctcgagtaca acatcatcgg cggcgttttc 1680 

gacttctact tcatcgccgg accatccccg caagatgtgg ccaggcagta tgctgaaatt 1740 

gtccagccgc ccctgatggt tccatactgg ggactcggtt tccaccagtg caggtacggc 1800 

taccaggatg tctacgaggt ggccgctgtc accgccaact actccgtcca cgatatccca 1860 

ctggagacca tctggactga tatcgactac atggaccgtc ggcgcatctt cacgctcgat 1920 

cccgaacgat tcccaccaga gctggtcaaa gaccttgtgg acactcttca cgcgcgagat 1980 

cagcattaca ttgtcatggt tgatccggct gtctactaca gcgagccaaa cccggcgctt 2040 

gacgccggtc tgaagtacga tgcgttcatg aaggaactga acggcactca ttaccagggt 2100 
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gtcgtttggg ccggtcccag ttacttccct gactggtttc acccgaacgc tcaggaatac 2160 

tggacggagc agttcctcaa cttcttcgac ggcgtcaacg gcccggacat tgatgccctg 2220 

tggatcgaca tgaatgagcc cgccaacttt tataaccgcc cctacccagg caacaacacc 2280 

accccggagg agtttgccga ggcgaatgac aacccccctg agccaccggc cgtgagggac 2340 

gggccagatg cccctatccc cgggttcccg gatagtctcc agccaaactt cgcttctggc 2400 

cagacaaacg agaagcgcgc agttgtcacc gtcgaacgtc gggctcggtc tcaatcgcac 2460 

cgccagctcg gcgctggccg ctggcggtct gcagtccgcc actggccgcg agacccaaag 2520 

gctggctggc agcacggccg caaatccggc tctggctgcg gcccccacga gtgcagaggt 2580 

ctgcccaacc gcgagctcat caggccgccg tatatgattc agaacggcgc cggcccaacg 2640 

ctggcggaca acacigcgga cacggatatc gtgcaaagcg gcggatacgt ccagtacgac 2700 

acgcacagcc tttacggcgc gatgatgtcc actcattcgc acaatgccat gcgggctaga 2760 

cgtcccgatg accgcgcatt ggtgatcacc aggagcacat ttgccggctc tggaaaggat 2820 

gtctcgcact ggcttggagg taaggaattc ctgcaatcta aatttgcggc aagggggaac 2880 

agctgctgac tagccctact tttctctgca gataacatct ccgattggct ttcataccga 2940 

ctgtccatct cccagattct ccagttcgcc tcgctctacc agatccccgt tgtcggccct 3000 

gatgtctgcg gcttcggtgg aaacgtaact gagaccctct gtgccaggta cgatcgccct 3060 

aactcgacag catcttacgt gcctgctaac atagtctcta ctagatgggc taccctcggc 3120 

tccttctaca ctttcttccg caaccacgcc gagatctttg ccaatcccca agagttctac 3180 

cggtggccga tcgtcgccga agcggcccgc aacggcattg ccattcgata ccagctgcgt 3240 

aagtctgcgt tcaccattag atcccaacat aattaacatt gagtccgcca atctagtcga 3300 

ctacatttac acagccatct acaagcagac ccaaactggc acaccatccc ttaacccgct 3360 

cttcttcaac taccccttcg accaaaacac ttacggcatc gatctccagt tcttctatgg 3420 
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ccccggcatc cttgtctctc cggtcacgga ggaaaacagc accagtgttt cctactacct 3480 
tcccgacgac atcttctatg aatggggaac tggcaagccc gtccgcggac acggcgagta 3540 
cgtctccgcc gaagtcgacg tcacccatat cacggtgcac tataagggcg gtctcgtcta 3600 
tccacagcgg atcgagagcg cgaacaccac aactgcgctg cgccagaagg gattcaatat 3660 
cgtcattgca ccgggcttgg atggctctgc tcatggagag ctttaccttg acgatggcct 3720 
gtcgcaggtg caggataaag tctccgagat tgactttagc tatgtcgatg gcgtctttga 3780 
gatgaagggc tcgtttgagt atgacccagg cgtcggaatc gagcggatta ctattctggg 3840 
tgtgggggcc aagcccgagg tggcggctga ggacgcggag gtcgagtatg atgaggagaa 3900 

tcagaagctg gtgctgcacg tcgatgtacc cttgacgcga aagtcaagta tcaagattgc 3960 

ttgagtggga gggatggaat gacagggaga ggccatcaag ttgcttgctg cctacttagc 4020 

ctagtcaggc ttggacgatt gcgcatacct ctggttaagg cagatgttcc ctgatcagtg 4080 

gaggcaacca ttgccccccg ttcacttacc acttggatat gcccatggct ctaataggaa 4140 

tacttaatcc taaataatac attattatga caatctccca aaacctattt ccggctgatg 4200 

ataacgtgcc tggactccgt gcagctggaa tttgaataca acaaggagca ccgtgaagct 4260 

atataagcct agagaaacta taagaatgct ggccttgtta cccttgtctc tgttcatagg 4320 

tacggactca tgtgctgcta atagtcgact tactcatact tggcgcagat tattcataat 4380 

cattgagtac ttactctatc gtaaggttgc igatggagga cggttggcaa tgtggacgga 4440 

gctiagagcg gcatggagaa agagctattt tatactagaa catatacaat ttgaaaaggt 4500 

acaaiaagag gattatacca catttgcgcc ttgctcaata atacttcata ctatgtcctc 4560 

gg*-£****gc cggagattaa tcataatatc tgcgacagac tatlttcgag agagtgtagt 4620 

ttgiactcga gaatgacatc tgctttaaaa aaagaaggac ttttctgaca gattagtgcc 4680 

gggctactaa aggttctcga gccatatcga gtgtagttgg acgttttaca aatccgtaat 4740 
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gacgaaaaca cctgcagcaa cagtggatat ggccgtgctg 
gtctacgagg tatcactaat caatatagat ctcaaattgc 
ataatcctac cgcttagata tcagtaatac gtagccgcgg 
gcctgatatc ttaaggctga gaaacctaga aaggacctat 
agaaaaacac gcggattcca ccatgtcaga cagaaagttg 
ggcgctcagg gcactcccgt tgtcaagggt acgtcgcatt 
cagcagtcta acatggagaa tgatagccct ttcctcaagt 
actgactcga aataccgcct cagagcaggc taggaaaatg 
gctccagcaa ggcttccagg aaaccaggca gatctccacg 
ggcgcctgga cggctttacg ctcggggaaa aagcgagctg 
cgagatcgct cgtcatcatg gcgtcaaaca ctatgttttc 
ccgtaaagca ggttgggatg agcagtacca ttgcgcacat 
gtgatctgat cctcaaccat ggccaggagg ggttcacagc 
ccgtatgatt actgtgctgc tgaccacggg gccgtacatg 
gtttgtccca aaggaaaaga ggatggttca tttgcttggg 
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atggagtttt gacgcaaaat 


4800 


ttttgtaccc atgctgtcgg 


4860 


tagatacaag cgtatattat 


4920 


tgccaagtta acgcatacag 


4980 


atccttgtta tgggaatact 


5040 


ccagacggga ttgcgaggaa 


5100 


ggccgctacg atgtccgagt 


5160 


gttgtgctac ctcaggtaac 


5220 


ctgccttcgc cagcgtatac 


5280 


atctacggta tacgagcgta 


5340 


gcgaatatcg actatactct 


5400 


tgtgattcca aggcggattg 


5460 


tgagaccccg gccaggagtc 


5520 


gatatgctct ttgatggaat 


5580 


agaatccggc tggtaagctt 


5640 
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